[Insulin receptor and aging].
The potential link between aging and insulin signaling has attracted substantial attention since several decades ago, on the basis of evidence including age-related increase in incidence of insulin resistance, insulin resistance and type 2 diabetes in accelerated aging syndromes and lifespan extension by caloric restriction in rodents. In addition, the intensive investigations in C. elegans in the 1990's, which have identified insulin signaling components including daf-2, age-1 and daf-16 as the genes whose mutations lead to lifespan extension, shed new light on molecular mechanisms underlying aging. As suggested by the genetic studies in C. elegans, it was recently demonstrated that FKHR, FKHRL1 and AFX, which are mammalian homologues of daf-16 forkhead transcription factor, function downstream of insulin signaling and Akt/PKB under cellular conditions. However, it is an open question whether insulin signaling components, including forkhead transcription factors, play a critical role in aging and longevity in mammals as well as in C. elegans. Increasing evidence concerning C. elegans indicates that augmented resistance to stress, in particular, that to oxidative stress is involved in lifespan extension by genetic mutations of insulin signaling components. The intriguing finding that signals from the reproductive system regulate lifespan by modulating the activities of insulin signal transduction pathway in C. elegans suggests a possibility of co-evolution of reproduction and aging. The significance of studies on C. elegans with regard to human aging is discussed.